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[5 7] ABSTRACT 
A magnitude comparison circuit compares two X-bit 
binary numbers and two Y-bit binary numbers when a 
mode control signal is in a ?rst condition and gener 
ates outputs indicating the relative magnitudes of the 
X-bit binary numbers and the Y-bit binary numbers. 
The magnitude comparison circuit compares two Z-bit 
binary numbers when the mode control signal is in a 
second condition and generates an output indicating 
the relative magnitude of the Z-bit binary numbers, 
where Z equals the sum of X and Y. 

3 Claims, 6 Drawing Figures 
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MAGNITUDE COMPARISON CIRCUIT 

BACKGROUND OF THE INVENTION 

This invention relates generally to a digital logic cir- 5 
cuit and, in particular, to a magnitude‘ comparison 
circuit for indicating alternatively the'relative magni 
tudes of two pairs of binary numbers or a single pair of 
binary numbers. 

In the digital computer art and in other arts where 
digital numbers are processed, compared, and other 
wise manipulated, it is often necessary to compare one 
binary number with another and to indicate whether 
one of the numbers is greater than, equal to,- or less 
than the other number. For example," it is common in 
programs for controlling the operation of digital ‘com 
puters to provide loops or conditional branches whose 
execution depends upon the outcome of a comparison 
of the relative magnitudes of two numbers. Therefore, 
appropriate circuitry must be provided in the processor 
of the data processing system for comparing two binary 
numbers and indicating whether one is greater than, 
equal to, or less than the other. 

Digital comparison circuits are known in the prior art 
for comparing two binary numbers each comprising 
one or more bits. Integrated Electronics: Analog and 
Digital Circuits and Systems, Millman & .Halkias, 
McGraw-I-Iill Book Company, New York, 1972, p. 
605 et seq. describes such a digital comparator. 
The prior _ art magnitude comparison circuit does 
not make effective use vof its full binary number 
comparison capacity since it is designed for com 
paring two and only two binary numbers at any 
given time. In order to provide in a processor utiliz-' 
ing the prior art magnitude comparison circuit 
binary numbers it is necessary to provide ‘redundant 
magnitude comparison circuits. The capability of si 
multaneous comparison of of two pairs of binary num 
bers is desirable from the standpoint of increasing the 
processing speed; however, the provision of redundant 
magnitude comparison circuits which may not always 
be fully utilized increases the cost and size of the pro 
cessing hardware. 

SUMMARY OF THE INVENTION 

It_ is, therefore, an object of the present invention to 
provide an improved magnitude comparison circuit. 

It is also an object of the present invention to provide 
a magnitude comparison circuit which is capable of 
comparing two pairs of binary numbers simultaneously 
and indicating the relative magnitudes of. the numbers 
within each such pair. ~ 

It is a further object of the present invention to pro 
vide a magnitude comparison circuit having a ?rst 
mode of operation according to which a ?rst pair of 
X-bit binary numbers and a second pair of Y-bit binary 
numbers are compared and a second mode of opera 
tion according to which a single pair of Z-bit binary 
numbers is compared, Z being equal to the sum of‘X 
and Y. 
These and other objects are achieved in accordance 

with a preferred embodiment of the invention by pro 
viding a plurality of l-bit magnitude comparators each 
capable of indicating the relative magnitudes of corre 
sponding bits in the same bit position of two binary 
numbers under comparison. In a preferred embodi 
ment, 2 of such l-bit magnitude comparators are pro 
vided. X of these l-bit comparators *are dedicated to 

10 

20 

45 

2 
the comparison of two X-bit binary numbers when a 
mode controlsignal from the processor, to which the 
magnitude comparison circuit is responsive, is in a ?rst 
condition, and they are dedicated to the comparison of 
the X loworder bits of two Z-bit binary numbers when 
the mode control signal is in a second condition, Z 
being equal to the sum of X and Y. Y of such l-bit 
magnitude comparators are dedicated to the compari 
son of two Y-bit binary numbers when the mode con 
trol signal is in the ?rst condition, and they are dedi 
cated to the comparison of the Y high-order bits of two 
'Z-bit binary numbers when the mode control signal is 
in the second condition. 
The outputs of the X l-bit magnitude comparators 

are combined in a ?rst combinatorial logic network 
which generates an output indicating whether one of 
the two X-bit binary numbers is greater than, equal to, 
or less than the other such number when the mode 
control signal is in the ?rst condition, and generates an 
output indicating whether the X low-order bits of one 
Z-bit binary number are greater than, equal to, or less 
than the corresponding bits of a second Z-bit binary 
number when the mode signal is in the second condi 
tion. Likewise, the outputs of the Y l-bit magnitude 
comparators are combined in a second combinatorial 
logic network which generates an output indicating 
whether a ?rst Y-bit binary number is greater than, 
equal to, or less than the other Y-bit binary number 
when the mode control signal is in the ?rst condition, 
and generates an output indicating whether one of the 
two Z-bit binary numbers is greater than, equal to, or 
less than the other such Z-bit binary number when the 
mode control signal is in the second condition. 

vBRIEF DESCRIPTION OF THE DRAWINGS ' 
The invention is pointed out with particularity in the 

appended claims. However, other features of the inven 
tion will become more apparent and the invention will 
be best understood by referring to the following de-, 
tailed description in conjunction with the accompany 
ing drawings in which: 
FIGS. la and lb comprise a detailed block diagram 

circuit schematic showing the magnitude comparison 
circuit of the present invention. 
FIG. 2 shows a block diagram of one of the l-bit 

- magnitude comparators of the invention shown in 
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FIGS. la and lb. 
FIG. 3 shows a detailed circuit diagram of the l-bit 

magnitude comparator shown in FIG. 2. 
FIG. 4 shows a detailed circuit schematic of a signal 

buffer of the invention shown in FIGS. la and lb. 
. FIG. 5 shows a detailed circuit schematic of an AND 
gate of the invention shown in FIGS. la and lb. 

DETAILED DESCRIPTION OF THE INVENTION 

Referring now to FIGS. 10 and lb, a detailed block 
diagram circuit schematic of the magnitude compari 
son circuit is shown. Reference numeral 1 in FIG. la 
indicates generally the plurality of l-bit magnitude 
comparators 20-28, and reference number 2 indicates 
generally the combinatorial logic networks 3 and 4 of 
the present invention. 
Each of magnitude comparators 20-24 has two in 

puts, representing corresponding bits from two binary 
numbers or portions thereof under comparison by the 
magnitude comparison circuit. Magnitude comparator 
20, for example, has inputs Al and B1 representative of 
the lowest order bit position of each binary number to 
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be compared. Magnitude comparator 20 has three 
possible outputs indicating, respectively, whether bit 
A1 is greater than, equal to, or less than bit B1, and the 
remaining magnitude comparators 21-28 also have 
three such outputs for indicating the relative magnitude 
of their two input bits. 
Magnitude comparators 20-24 are provided for com 

paring the X bits of two X-bit binary numbers when the 
mode control signal M on line 13 is in a first condition, 
i.e. when M is a binary l, and magnitude comparators 
20-24 compare the X low-order bits of two Z-bit binary 
numbers when the mode control signal M over line 13 
is in a second condition represented by a binary 0. In 
similar fashion, magnitude comparators 25-28 compare 
two Y-bit binary numbers when the mode control sig 
nal M is in the ?rst condition, and they compare the Y 
high-order bits of two Z-bit binary numbers when the 
mode control signal M is in the second condition. In a 
preferred embodiment X equals 5, Y equals 4, and Z 
accordingly equals 9; however, it will be apparent to 
one skilled in the art that various alternative embodi 
ments utilizing different values of X, Y, and Z may be 
constructed according to the particular functions re 
quired of the magnitude comparison circuit. 

15 

20 

As seen in FIG. la, the three output lines of each of 25 
the magnitude comparators 20-24 are interconnected 
by a ?rst combinatorial logic network 3 comprising 
buffer 30, AND-gates 31-34, buffer 40, AND-gates 
41-46, and AND-gates 70-72. Similarly, the three out 
puts of each of the magnitude comparators 25-28 are 
interconnected in a second combinatorial logic net 
work 4, shown in FIG. 1b, comprising buffer 50, AND 
gates 51-54, buffer 60, AND-gates 61-64, and AND 
gates 80-82. The operation of the ?rst combinatorial 
logic network 3 is enabled only by the presence of a 
signal G1 over line 11 from AND-gate 10 to AND-gates 
70-72. Correspondingly, the operation of the second 
combinatorial logic network 4 is enabled only by the 
presence of a signal G2_ over line 15 from AND-gate 12 
to AND-gates 80-82. Signal M over line 13 to inver 
ting/non-inverting ampli?er 14 determines the particu 
lar mode of operation of the magnitude comparison 
circuit. When M=l, the magnitude comparison circuit 
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When the magnitude comparison circuit is operated 

in the ?rst mode, i.e. concurrently comparing two 5-bit 
numbers and two 4-bit numbers, the Al, A2, A4, A8, 
and A16 inputs to magnitude comparators 20-24, re 
spectively, represent the low-to-high order bits of the 
?rst S-bit binary number, and the B1, B2, B4, B8, and 
B16 inputs to magnitude comparators 20-24 represent 
the low-to-high order bits of the second 5-bit binary 
number. Also, when in the ?rst mode of operation, the 
A32, A64, A128, and A256 inputs to magnitude com 
parators 25-28 represent the low-to-high order bits of 
the ?rst 4-bit binary number, and the B32, B64, B128 
and B256 inputs represent the low-to-high order bits of 
the second 4-bit binary number. 
When the magnitude comparison circuit is operated 

in the second mode, i.e. when a single pair of 9-bit 
binary numbers is being compared, the Al-Al6 inputs 
to magnitude comparators 20-24 represent the low 
order bits of the ?rst 9-bit binary number, and the 
Bl-Bl6 inputs represent the low-order bits of the sec 
ond 9-bit binary number. Also, in the second mode of 
operation, the A32-A256 inputs to magnitude compar 
ators 25-28 represent the high-order bits of the ?rst 
9-bit binary number, and the 332-8256 inputs repre 
sent the high-order bits of the second 9-bit binary num 
ber. 

In FIGS. la and 1b, the diamond-shaped symbols at 
the junctions 35, 45, 46, 55, and 65 merely represent 
the logic function of inclusive OR at such junctions, as 
is also the case with junction 105 in FIG. 2, and such 
symbols do not necessarily represent additional logic 
circuitry. ‘ 

The operation of the magnitude comparison circuit 
will be described with reference to the hereinbelow set 
forth STATE TABLE after ?rst de?ning the symbols 
appearing in the STATE TABLE. 

De?nitions: 

Let 
ALO equal the number A16 A8 A4 A2 A1, 
BLO equal the number B16 B8 B4 B2 B1, 
AI-II equal the number A256 A128 A64 A32, and 
BHI equal the number B256 B128 B64 B32 

Logic Equations: 
61 = ENABYO-ENABYI 

YL = Gl-(ALO < BLO) 
YF. = G HALO = BLO) 
Y6 = GHAIO > BIO) 

01 02 M ALO:BLO AHlzBHl YL YE YG Z1. Z5 20 

0 -_* _ - - 0 0 0 

1 -. - = - 0 1 o 

1 _ _ > _ o 0 1 

- 0 -- - - 0 0 0 

- 1 _ _ < 1 0 0 

- 1 0 < , = 1 o 0 

- 1 1 - = o 1 0 

_ 1 0 = = 0 1 0 

- 1 - _ > o 0 1 

_ 1 0 > = 0 0 1 

‘The “Don't Care" condition is represented by"‘—". 

makes concurrent comparisons on a pair of S-bit num 
bers and a pair of 4-bit numbers, and when mode signal 
M=0, the magnitude comparison circuit makes a single 
comparison of two 9-bit numbers. 

The outputs YL, YE, YG, ZL, ZE, and ZG represent 
the magnitude of a binary number containing the A 
designated bits relative to a binary number containing ‘ 
the B-designated bits. Consider now an example in the 
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?rst mode of operation. Let us examine the case where 
ALO is less than BLO, and more speci?cally where 
ALO=01 l l l and BLO=1 1 1 l 1. For a comparison in this 
mode to take place G1 must be a binary 1 so that the 
output AND-gates 70-72 are enabled. Regarding mag 
nitude comparator 20, the output will be a 1 over the 
AEB] line and a 0 over the other lines. The 1 output 
over the AEBl line is transmitted to output AND-gate 
71 and also to AND-gate 46, with which we are not 
concerned in this mode of operation. Likewise magni 
tude comparators 21-23 vgenerate binary 1 outputs 
over lines AEB2, AEB4, and AEB8, respectively, each 
of which is also transmitted to output AND-gate 71. 
Regarding magnitude comparator 24 however, since 
Al6=0 and Bl6=l, the output will be a binary 1 over 
the ALB16 output line, and the AEB16 will be a binary 
0. The presence of a binary 0 at the input to AND~gate 
71 prevents the enabling of AND-gate 71, and the 
output of such gate is accordingly a binary O. The bi 
nary l appearing on the ALB16 line of magnitude com 
parator 24 is transmitted through buffer 40, through 
the junction 45 to output AND-gate 72 which is en 
abled by signal G1=l, and the output over line YL of 
AND-gate 72 is a binary 1, indicating that ALO is less 
than BLO. 
The operation in the ?rst mode where a 4-bit number 

is being compared will be considered for the case 
where AHI is greater‘ than BHI, and specifically where 
AHI=0001 and BHI=0000. The G2 signal over line 15 
must be a binary l for the comparison of the 4-bit 
numbers to take place. The output of magnitude com 
parator 25 will be a binary 1 over the AGB32 line and 
a binary 0 over the other two lines. The outputs of each 
of the magnitude comparators 26-28 will be a binary 1 
over the output lines AEB64, AEB128, and AEB256, 
respectively. As a result AND-gate 53 has a binary 1 
presented at each of its inputs and accordingly gener 
ates a binary 1 output through junction 55 to output 
AND-gate 80 which is enabled by signal G2. AND-gate 
80 accordingly generates a binary 1 over line ZG indi 
cating that AHI is greater than BHI. 
The comparison of a pair of 9-bit numbers will now 

be explained, as for example in the case where the ALO 
portion of the ?rst 9-bit binary number is 00001, and 
the AHI portion of the first 9~bit binary number is 
l l 1 l. The ?rst 9-bit binary number appears as 
111100001 when the AHI and the ALO portions are 
combined. Assume that the BLO portion of the second 
9-bit binary number is 00000 and the Bl-Il portion of 
the second 9-bit binary number is l l l 1, giving a second 
9-bit binary number of 111100000. The G2 enable 
signal must be a binary l in the second mode of opera 
tion in order to enable outputs from AND-gates 80-82. 
Given these two 9-bit numbers, magnitude comparator 
20 generates a binary 1 over output line AGBl, which 
is transmitted to AND-gate 34. AND-gate 34 is enabled 
by the binary l transmitted by the AEB2, AEB4, 
AEB8, and AEB 16 outputs of magnitude comparators 
21-24, respectively, to generate a binary 1 through 
junction 35 over line 36 to AND-gate 54. The outputs 
over the AEB32, AEB64, AEB128, and AEB256 lines 
from magnitude comparators 25-28 are'all binary 1’s, 
and such appear as additional output through AND 
gate 54. Since the magnitude comparison circuit is now 
operating in the second mode of operation, mode signal 
M on line 13 is a binary 0, and the inverting output of 
ampli?er 14 is a binary 1 over line 17. Such binary 1 
appears as an additional input to AND-gate 54 enabling 
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same to transmit a binary 1 through junction 55 to 
output AND-gate 80, which is enabled by the G2 en 
able signal. AND-gate 80 generates a binary 1 over its 
ZG line, indicating that the ?rst, or A-designated, 9-bit 
binary number is greater than the second, B-designated 
9-bit binary number. 
A detailed description of the circuit building blocks 

of the present invention will now be provided with 
reference to FIGS. 2-5. FIG. 2 represents a block dia 
gram of the logic function performed by a representa 
tional one of the magnitude comparators 20-28. Such 
magnitude comparator has two imputs, A and B, and 
three outputs indicating, respectively, whether A is 
greater than, equal to, or less than B. Each magnitude 
comparator circuit comprises an emitter follower 101, 
an inverter 102, and logic circuits 103 and 104. The 
inverter 102 accept_s a given signal level Z and gener 
ates the inversion Z over line 107. Inverter 102 also 
generates a non-inverted output Z over line 106. Logic 
circuit 103 accepts inputs Y over line 112 and Z over 
line 106 Ed generates the logic function YZ over line 
110 and Y2 over line 1 11. Logic circuit 104 performs 
the same function as logic circuit 103; however, be 
glse a input rather than a Z, it generates outputs 
Y2 and Y2 over lines 108 and 109 respectively. 
The operation of the magnitude comparator shown in 

FIG. 2 will now be explained. When input signals A=l 
and 8:1, the output over line 108 of logic circuit 104 
will be a logical 0, since such output is a logical 1 if and 
only if A=l and B=0. The output over line 109 from 
logic circuit 104 will be a logical 0, since such output is 
a logical 1 if and only if both A=0 and B=0. The output 
over line 111 from logic circuit 103 will also be a logi— 
cal 0, since such output is a logical 1 if and only if A=0 
and B=l. The output over line 110 from logic circuit 
103 will be a logical 1, since both A=1 and B=1. _ 

1n the case where A=l and B=0, only the output line 
108 from logic unit 104 will transmit a logical 1. When 
A=0 and B=1, only output line 111 from logic unit 103. 
will transmit a logical 1. Finally, when both A=0 and 
B=0, only the output line 109 from logic unit 103 will 
transmit a logical 1. 
FIG. 3 represents a detailed circuit schematic of the 

magnitude comparator illustrated in FIG. 2. The mag 
nitude comparator circuit of FIG. 3 comprises N-P-N 
transistors Ql - Q7 operated in a soft-saturating current 
mode. Vee is typically —3.3V, and VRe; is approximately 
—.26V. A negative logic convention is employed, ac 
cording to which a logical 0 is represented by a voltage 
of 0.0V, and a logical 1 is represented by ——0.5V. When 
both the A and B inputs are binary O’s the voltage 
transmitted over lines 120 and 121 is 0.0V. As a conse 
quence, transistor Q, is turned on as a result of the 
base-to-emitter potential across transistor Q1, allowing 
current to ?ow from ground across the collector-emit 
ter junction of transistor Q1 and across resistor R5 to 
Vee. Because of the current ?ow from ground to Vee, 
the voltage on the base of transistor Q2 rises towards 
zero, rendering transistor Q2 conductive. In similar 
fashion the 0.0 V signal over line 120 to the base of 
transistor Q6 makes transistor Q6 conductive, thereby 
forming a conductive path between current source 124 
over line segment 123 through the emitter-collector 
junction of Q2, over line 125 through the emitter-col 
lector junction of transistor Q6, causing a —0.5V repre 
senting a logical 1 output to be present on line 127. 
When the A input signal applied to line 120 is binary 

O and signal B is a binary l, transistor O1 is turned off, 
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since the —O.5V appearing on line 121 decreases the 
potential across‘th‘e base-to-emitter junction of transis 
tor Q1. Transistor O2 is consequently turned off, be 
cause of the decreased potential difference across the 
base-to-emitter junction of this transistor. Transistor O3 
is rendered conductive because of the increased poten 
tial across the emitter-to-base junction of transistor Q3. 
Transistor O4, is conductive because of the 0.0V ap 
pearing on line segment 132 to the base of transistor 
Q4. Thus a current path is formed from ground across 
resistor R1, across the collector-emitter junctions of 
transistors Q4 and Q3, over line segment 131 to current 
source 124, resulting in a —O.5V on line 130 represent 
inga logical l, which is the proper output for the condi 
tion when A=O and B=l. 
When the signal inputs over lines 120 and 121 are 

reversed,‘ i.e. signal A=l and 8:0, transistors Q1 and Q2 
are conductive, transistor 0;, is non-conductive and 
transistor O7 is conductive, affording a current path 
from ground through resistor R4 across the collector 
emitter junctions of transistor Q7 and Q2 over line seg 
ment 123 to current source 124, thereby providing a 
—O.5V over line 128, which is the proper output for the 
given input condition. 
When both inputs A and B are binary l’s, transistors 

Q5 and Q5 are conductive, providing a current path 
from ground through resistor R3 over line 127, over line 
segment 129, across the collector-emitter junction of 
transistors Q5 and Q3‘ over line segment 131 to current 
source 124, thereby providing a —O.5V over line 127 
representative of the condition A=l and 8:1. 
FIG. 4 represents a detailed circuit diagram of a 

representational one'of buffers 30, 40, 50, or 60 (FIGS. 
1a—1b). The buffer circuit functions in such a manner 
as to vprovide the same logic level on output line 136 as 
appears on input line 135. For example, when the input 
signal A is a logical 0, transistor O8 is turned on, transis 
tor O9 is shut off, and an output of approximately 0.0V 
appears on output line 136 representing a logical 0 
output. ‘When input signal A is a logical l, transistor O8 
is vturned off, transistor O9 is rendered conductive, and 
accordingly a —O.5V signal appears over output line 
136 representing a logical 1 output. 
FIG. 5 illustrates a detailed circuit schematic of a 

representational one of the AND-gates of FIGS. 1a and 
1b. The circuit of FIG. 5 provides a logical 1 output 
over line 140 if and only if logical 1 inputs are present 
on both lines 137 and 138, since the presence of logical 
l inputs on lines‘l37 and 138 renders transistors Q,l 
and Q10, respectively, non-conductive, and renders 
transistor Q12 conductive, thereby providing a —O.5V 
output over line 140 representing the logical condition 
E. At thesame time, the output over line 139 is ap 
proximately 0.0V representing the logic condition 1W3. 
Wheneither or both of theinput signals A and B are at 
a O logic level,"one or both of the transistors Ql0 or Qll 
is rendered conductive, affording a current path from 
ground across resistor R7 according to the indicated 
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polarity, across the collector-emitter junction of the . 
conductive transistor to current source 144, thereby 
providing a —O.5V signal on line 139 indicating a logi 
cal 1' representative of the condition AB. Given such 
input logic levels, transistor Q12 is turned off, and 0.0V 
appears on line 140 indicating the absence of the logic 
condition AB. 

It will be apparent to those skilled in the art that the 
disclosed Magnitude Comparison Circuit may be modi 
?'ed in numerous ways and may assume many embodi 

65 

ments other than the preferred form speci?cally set out 
and described above. For example, in order to perform 
comparisons of binary numbers of fewer bits than the 4, 
5, or 9-bit capacity of the magnitude comparison cir 
cuit of the present invention, those unused inputs of the 
same order must be set to the identical state, either a O 
or a l, in order for an accurate magnitude comparison 
to take place. It will further be apparent that when 
binary numbers of greater than 9 bits must be com 
pared, an appropriate number of magnitude compari 
son circuits of the type disclosed by the present inven 
tion may be connected either in serial or in parallel, 
depending upon the required operational speed. Ac 
cordingly, it is intended by the appended claims to 
cover all modi?cations of the invention which fall 
within the true spirit and scope of the invention. 
What is claimed is: 
1. A magnitude comparison circuit for comparing 

two binary numbers of Z bits when a mode signal to 
which said magnitude comparison circuit is responsive 
is in a first condition, and for comparing two binary 
numbers of X bits and two binary numbers of Y bits 
when said mode signal is in a second condition, where 
Z is the sum of X and Y, said circuit comprising: 
Z comparison means each for comparing two binary 

bits, one from the corresponding bit position of 
each of two binary numbers under comparison by 
said magnitude comparison circuit, and producing 
an output indicative of the relative magnitudes of 
such bits; 

a ?rst logic network, responsive to the outputs of X 
of said comparison means, for generating an output 
indicative of the relative magnitudes of two X-bit 
binary numbers; and ' 

a second logic network, responsive to the outputs of 
Y of said comparison means when said mode signal 
is in said ?rst condition for generating an output 
indicative of the relative magnitudes of two Y-bit 
binary numbers, and responsive to the outputs of Y 
of said comparison means and the output of said 
?rst logic network when said mode signal is in said 
second condition for generating an output indica 
tive of the relative magnitudes of two Z-bit binary 
numbers. 

2. A magnitude comparison circuit for comparing 
two binary numbers of Z bits when a mode signal to 
which said magnitude comparison circuit is responsive 
is in a ?rst condition, and for comparing two binary 
numbers of X bits and two binary numbers of Y bits 
when said mode signal is in a second condition, where 
Z is the sum of Y and Y, said circuit comprising: 
Z comparison means each for comparing two binary 

bits, one from the corresponding bit position of 
each of two binary numbers under comparison by 
said magnitude comparison circuit, and producing 
an output indicative of the relative magnitudes of 
such bits; _ 

a ?st logic network, responsive to the outputs of X of 
said comparison means for generating an output 
indicative of the relative magnitude of two X-bit 
binary numbers when said mode signal is in said 
?rst condition, and generating an output indicative 
of the relative magnitudes of the X low-order bits 
of two Z-bit binary numbers when said mode signal 
is in said second condition; and 

a second logic network responsive to the outputs of Y 
of said comparison means when said mode signal is 
in said ?rst condition for generating an output 
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indicative of the relative magnitudes of two Y-bit 
numbers, and responsive to the outputs of Y of said 
comparison means and the output of said ?rst logic 
network when said mode signal is in said second 
condition for generating an output indicative of the 
relative magnitudes of two Z-bit binary numbers. 

3. A magnitude comparison circuit for comparing 
?rst and second Z-bit binary numbers when a mode 
signal to which said magnitude comparison circuit is 
responsive is in a ?rst condition, and for comparing 
?rst and second X-bit binary numbers and ?rst and 
second Y-bit binary numbers when said mode signal is 
in a second condition, where Z is the sum of X and Y, 
said circuit comprising: 
X comparison means each for comparing two binary 

bits, one from the corresponding bit position of 
said ?rst and second X-bit binary numbers when 
said mode signal is in said ?rst condition and gener 
ating one of three outputs indicative of whether 
said binary bit of said second X-bit binary number 
is less than, equal to, or greater than the corre 
sponding bit of said ?rst X-bit binary number, and 
for comparing two binary bits, one from the corre 
sponding bit position of the X low-order bits of said 
?rst and second Z-bit binary numbers when said 
mode signal is in said second condition and gener 
ating one of three outputs indicative of whether the 
binary bit of said X low-order bits of said second 
Z-bit binary number is less than, equal to, or 
greater than the corresponding bit of said X low 
order bits of said ?rst Z-bit binary number; 

a ?rst logic network, responsive to the outputs of said 
X comparison means, for generating one of three 
outputs indicative of whether said second X-bit 
binary number is less than, equal to, or greater than 
said ?rst X-bit binary number when said mode 
signal is in said ?rst condition, and for generating 
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10 
one of three outputs indicative of whether the X 
low-order bits of said second Z-bit binary number 
are less than, equal to, or greater than said Z low 
order bits of said ?rst Z-bit binary number when 
said mode signal is in said second condition; 

Y comparison means each for comparing two binary 
bits, one from the corresponding bit position of 
said first and second Y-bit binary numbers when 
said mode signal is in said ?rst condition and gener 
ating one of three outputs indicative of whether the 
binary bit of said second Y-bit binary number is 
less than, equal to, or greater than the correspond 
ing bit of said ?rst Y-bit binary number, and for 
comparing two binary bits, one from the corre 
sponding bit position of the Y high-order bits of 
said ?rst and second Z-bit binary numbers when 
said mode signal is in said second condition and 
generating one of three outputs indicative of 
whether the binary bit of said Y highorder bits of 
said second Z-bit binary number is less than, equal 
to, or greater than the corresponding binary bit of 
said Y high-order bits of said second Z-bit binary 
number; and 

a second logic network, responsive to the outputs of 
said Y comparison means when said mode signal is 
in said ?rst condition for generating one of three 
outputs indicative of whether said second Y-bit 
binary number is less than, equal to, or greater than 
said first Y-bit binary number, and responsive to 
the outputs of said Y comparison means and the 
output of said ?rst logic network when said mode 
signal is in said second condition for generating one 
of three outputs indicative of whether said second 
Z~bit binary number is less than, equal to, or 
greater than said ?rst Z-bit binary number. 

* * * * * 


